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Here, we report a case of pleural paragonimiasis that was confused with tuberculous pleurisy. A 38-year-old man 
complained of a mild febrile sensation and pleuritic chest pain. Radiologic findings showed right pleural effusion 
with pleural thickening and subpleural consolidation. Adenosine deaminase (ADA) activity in the pleural effusion 
was elevated (85.3 lU/L), whereas other examinations for tuberculosis were negative. At this time, the patient started 
empirical anti-tuberculous treatment. Despite 2 months of treatment, the pleural effusion persisted, and video-assisted 
thoracoscopic surgery was performed. Finally, the patient was diagnosed with pleural paragonimiasis based on the 
pathologic findings of chronic granulomatous inflammation containing Paragonimus eggs. This case suggested that 
pleural paragonimiasis should be considered when pleural effusion and elevated ADA levels are observed. 
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Introduction 

Pleuropulmonary paragonimiasis is a food-borne zoonosis 
commonly caused by the trematode Paragonimus wester- 
mani^. This parasitic infection has diverse symptoms and can 
mimic other conditions, such as mycobacterial infection or 
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neoplasm^l Routine laboratory test results with pleural fluid 
examination and radiologic findings are non-specific for pleu- 
ropulmonary paragonimiasis, often delaying diagnosis^. 

Lymphocytic pleural effusions, often caused by tuberculosis, 
are commonly encountered in clinical practice. The measure- 
ment of adenosine deaminase (ADA) levels can facilitate the 
diagnosis of tuberculous effusions, but false-positive findings 
from lymphocytic effusions have been reported^^. Here, we 
report clinical, radiologic, and laboratory features of a case 
that mimicked tuberculous pleurisy, but was ultimately diag- 
nosed as pleural paragonimiasis after surgical biopsy. 



Case Report 

A 38-year-old man developed right chest pain and dyspnea. 
He had been healthy until 12 months previously, when he 
developed right spontaneous pneumothorax. After drainage 
with a chest tube at a local hospital, the pneumothorax im- 
proved. He had no history of tuberculosis and the ingestion 
history of raw crab or river fish was uncertain. 

One month before his visit to our hospital, the patient re- 
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Figure 1. A 38-year-old man with pleural 
effusion who was diagnosed with pleural 
paragonimiasis. (A) Chest radiography 
showed pleural effusion. (B) Chest 
computed tomography showed pleural 
thickening with pleural effusion. (C) Sub- 
pleural consolidation. 



ported right chest pain and mild dyspnea. Three weeks later, a 
chest radiograph taken a local hospital revealed right pleural 
effusion. Serous fluid (400 mL) was removed and pleural fluid 
analysis showed that the white blood cell (WBC) count was 
700/|LiL (67% lymphocytes) and the ADA level was 85.3 lU/L. 
The patient then started empirical anti-tuberculous treatment 
including isoniazid, rifampin, ethambutol, and pyrazinamide. 
The patient was referred to our hospital because of persistent 
pleural effusion after 10 days of anti-tuberculous treatment. 

Upon admission to our hospital, clinical laboratory testing 
showed that the blood leukocyte count was 8,600/|liL, with a 
differential of 67.9% neutrophfls and 5.2% eosinophfls (nor- 
mal range, 0-9.3%). The erythrocyte sedimentation rate was 
120 mm/hr and the C-reactive protein level had increased to 
8.27 mg/dL. A human immunodeficiency virus antibody test 
was negative. Chest radiography and computed tomography 
revealed right loculated pleural effusion with diffuse pleural 
thickening (Figure 1). 

A percutaneous catheter was inserted and analysis of as- 
pirated pleural fluid showed the following values: pH, 7.3; 
WBC count, 100/|LiL (69% polymorphonuclear neutrophfls, 
28% lymphocytes, 0% eosinophfls); protein, 6.9 g/dL; lactate 
dehydrogenase (LDH), 2,226 U/L (serum LDH, 246 U/L); 
glucose, 12 mg/dL; and ADA, 84 lU/L. The patient continued 
anti-tuberculous treatment. In addition, percutaneous cath- 
eter drainage of pleural fluid was performed with intrapleural 
uroldnase instiUation for 5 days. Despite these efforts, the locu- 
lated pleural effusion did not improve. 

Therefore, video-assisted thoracoscopic surgery was 
performed for decortication. Diffuse, dense fibrosis of the 
pleura and empyema sacs was observed. Adhesiolysis and 
decortication were the performed. Pathologic examination 



showed chronic granulomatous inflammation with parasitic 
eggs, many eosinophfls, and necrosis, which were consistent 
with paragonimiasis (Figure 2). Parasite-specific enzyme- 
linked immunosorbent assay after surgery was positive for 
Paragonimus. The patient was finally diagnosed with pleural 
paragonimiasis. Anti-tuberculous treatment was discontinued 
and praziquantel (25 mg/kg) was prescribed for 2 days. His 
symptoms and chest radiography were recovered 20 days 
after discharge. After 2 years of foflow-up, the patient was free 
of symptoms and showed no pleural effusion on chest radiog- 
raphy. 

Discussion 

Paragonimiasis is an infection caused by lung flukes, in- 
cluding Paragonimus westermani and related subspecies. 
Paragonimus is endemic in the Far East, including Korea, and 
in central South America and western Africa^. In these areas, 
reservoir hosts such as freshwater crab or crayfish harboring 
metacercariae of the parasite are an important source of hu- 
man infection. When humans ingest pickled or inadequately 
cooked food, metacercariae reach the smaU intestine and 
excyst. They then penetrate the intestinal wafl and enter the 
peritoneal cavity, migrate into the diaphragm, pleura, and 
reach the lung. Most patients are asymptomatic, but can pres- 
ent hemorrhage or inflammation causing necrosis and cysts^. 
Microscopic demonstration of eggs in stool or sputum and 
detection of antibodies to Paragonimus are important for di- 
agnosis^"'^\ Surgical evaluation is also an important diagnostic 
option in complicated cases^. 

Because pleural involvement oi Paragonimus is a main 
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Figure 2. The resected empyema sac. (A) Gross examination 
showed that the pleura were thickened by diffuse fibrosis (H&E 
stain, x2). (B) Parasitic eggs surrounded by granulomatous inflam- 
mation (H&E stain, x40). (C) Ovoid parasitic eggs with a thick shell 
in the granuloma (H&E stain, x200). 



presentation of pleuropulmonary paragonimiasis, the dif- 
ferentiation of this infection from other causes of pleural effu- 
sion is important^^. Differentiation is especially important in 
tuberculosis-endemic areas because pleuropulmonary para- 
gonimiasis is often difficult to distinguish from tuberculosis, 
leading to misdiagnosis. Although peripheral blood or pleural 
fluid eosinophilia is reported with a high incidence in patients 
with paragonimiasis, a small proportion of patients do not 
have these characteristic findings^^l Our patient did not pres- 
ent with eosinophilia in the peripheral blood or eosinophils 
in pleural fluid and bronchoalveolar lavage. Ova or parasite 
bodies were not found in the bronchoalveolar lavage or stool. 
Furthermore, elevated ADA activity was suggestive of tuber- 
culous pleurisy. Percutaneous drainage was ineffective, and 
the final diagnosis was delayed untfl surgical pleural biopsy, 
although the history of previous pneumothorax could suggest 
the possibility of paragnonimiasis. 



ADA activity in pleural fluid is a useful biomarker of tuber- 
culous pleurisy and provides a reliable basis for treatment 
decisions. However, high ADA levels can also be found in 
patients with other causes of pleural effusion^ Here, we 
report clinical, radiologic, and laboratory features of a case 
that mimicked tuberculous pleurisy, but was diagnosed with 
pleural paragonimiasis after surgical biopsy. In conclusion, 
the possibflity of pleural paragonimiasis should be considered 
in the differential diagnosis of pleural effusion with elevated 
ADA levels in areas where tuberculosis and paragonimiasis 
could be prevalent. 
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